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Section_I 




The ©ffectiveneas of any instroctioni^l /irogrousTO dorsends If^rg^ly isi;on 
tho tnach'i.ra «id the inforrantion which they tew about thalr atudsnts^ 
eef-eoislly nt the begimdng of e year. At present^ auoh information Is 
furnished only ty the fujirka of the students at diffsrsnt annual oxamlns.- 
tioase Th«w :i’,‘'rira do not throw mch light either on lndivldua3. dlffi- 
0“ltl©3 or on weak spots of students in general in understaiding th© 
entire avf^ati of differont subjects. UnlevSS tho teaclifir knows how wH 
equipmd indth knowlodfo ond understanding his students are in different 
topiOB of a subject, hs cannot striw to find out the poaslbl© readies to 
Irinp them up to a d®8i:.’od level bnfor® touching the new tonics in that 
subject. 

P., |hm~)OS® 

It ms with thi® underlying idea that th© prasent study was undeiv 
ta’^en, Its wain niw ixsing to caploro general areas of wealtnsas in arith'.iifttlo 
ixi 11 grade students of Delhi at th® beginning of m seadsMlo year, 

0, Peliraitatloas 

Qygde i The study waa restricted to IX grade for th® following raasaast 
(i) Th® t®aoh®rs taking the secondaiy olassoa (1X~XI) are 
generally bettor qualified than those taking lowr 
olaaeea* It oould', therefore, b® as8u»d that this 
class provldsa now environment for the students. 

(li) It is fwffl this grade onwards that th® student# atari 
thinking in tejnaa of passing th® Socondary ^ard 



’•IxamJ-Witlon «■ tte first axtaitial examlnr'Mon, 

(ili'* IrT^^ failtwes in mthematdcs at the ©xtewsai 

©xas)iin:"tion toay te ralatod to lesaar conofeotnal nnrler- 
of tonics studcnta hnvc studied at a prior 

atR' a. 

(:lir) It, 3 s this grpd® which provides «?’»» divers;!fiestion as r.^gardo 
C'io3,ce of subjects, fhe two oom-sss in jaetlifsmtics open to 
stue’ents arc th-i 'Ilghsr Mathoinatlcs and the Lower ’fethemtlco. 

2, oubJeets s This study was further reatrictud to Govummnt High’^r Sooond* 
aiy oOhoola of Delhi, booaus® of some uniformity of factors th-*»t 
affect the (v ality of Inatruotioa like the teacher, tti© miffltor of 
students in n gr^de, the mdiuai of instruction oM the mod© of oxami- 
mtiona vX the nt®f;e ^md 0 r atudy grade). 

It was carried in five schools only. Th'ise schools ware 

r- 

chosen beQan,3Cii of the ready oo-opereti.on of the teachers concerned 
in adsninistoring the test to soraj sBctlons of IX grade of their 
schools. 

Mo spejoial Kaaroling techniques were used m It was en, exploratory 
study only and liiie n5m me not to standardize th® test for a given 
population. 

Different sections of IX grade 6t>:dents covered by the sturdy 
after olasaifioation on a«x and the course offered in MatAematios 
(via, the 'hlghtr Mathematics and the Lower Mathewtloa) gave rise 
to 11 groups (A,B,“»S) as detailed below, tlw schools being 
referred to as School I School V, 






Itaiinlnr of 


School 


Sootion 

Course 

students 


I 

Boya 

A 

Higher J^athet-iSties 

31 

A 

- 


G 

Lower ■%bh©wetiea 

39 

0 

11 

Boys 

A 

Blghar '%tham©tlcs 

26 

B 



B 

Lower f^ftthetnatica 

21 

D 



C 

Lower -^thsmtios 

27 

E 

III 

Girls 

C 

Higher Mathe/n.'-itics 

14 

F 




Lower ’'fethemfttics 

20 

n 

I? 

Girls 

A 

Higher Mathematics 

14 

G 




Lower Tfethenmtica 

29 

K 



B 

Lowor .'fethemati cs 

35 

I 

f 

Girls 

B 

liOwer finthaaatics 

30 

J 


3. Hob tent 8 i-Jeliool ^’stara in Belbi is split up in three atspes - the 

ml 

Priroary (I-V)^ the twiddle (Vl-VIXI) and th® BQOondaifS’' 

Th© preparedness of a IX grade fresher obviously depends upon 
topics te has learned in all th© earlier fradea* Yet this study 
■was based only on those topics stiidied in olassea ¥I-VI1I tocaiise 
the topics studied in prianiy etap® ai^ mve or less a sort of 
introduotion to th,c>s@ taught in iii3.drll9 u’‘vjge and ovaniation of this 
atnge (Vl-flll) would, r,t laa^t in uart, take car© of th© entlr® 
oontsnt though not in totality. It my b© iraointed out that topics 
L.C.v.j, G.C.M. and Tabl®s of Quantity like ■&© weight, length, 
ourrenoy io not figure in this evaluation# 

Another topic “Graphs”, though a part of th© dilates for the 
stfige u»d@r ©TOluatiou, was ©lasluded teomias drawing and alMOgra- 
phing of graph® could not "to handlad effectively. 





objeotivas of teaohing ^'ath.e3J^’tics hnve generaSSj 
te 00 grouped under six broad oategoriee, (i) f-novlodgeji 

(11) Sldllj (ill) Application, (iv) InpraclaWcm and Interest., 
(v) I".'.titudas (vi) PerafJiialitj' ?irK3 ehp,raotei"„«'* For t^is 
studjr only tha tsio »» ’knowledge and arrlioatlon mm in 
*’those teirig tiie teaic ones in the hairareliy objeotiws,*'^ 


1 and 2{ Phralna tlon In ^.t hsraytics ., W-ectorate of Extension 

ProgranMs® for •i'jcoafhu-/ .c]uc'-*'bi.on, il-'-dilonal Council of gduoatioml 
Hoaecroh end Training, Haw MM, 1962, pp. 8-9. 
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Sestlon II 

r-tOCtiDUR8 


A* Flaanlng the Taat 

Typg of Items ; Any ohaage to reform the existing syston of ©xmina- 
tiottS} ©sf'ocially in ^-Jathonatios, will have to see to tho 
drawbDoks in the praaeut system. The tkree ij-iportant assets 
which raqiiira fcomedieta attention are fi) the strtJoture of 
th© q^sstlon.*'ajjor, (il) ihB difficulty range of questions,and 
(ill) the ffiib^ostlvity of the examiners, Jncltteden of aom® 
oaslor finable aoiwa of the weak atndenfcs get a pass label. 

The gTOuping of questions of unaqiial difficulty values and of 
different topics as altcrnntlvea not only adds to the worries of 
the otiidonts in ranking e choice out of ’the bewildering wssh of 
altei'nativna but also confuses and itTitates th© exarainera. This 
confusion and irritation sotBrjti’iBs ■roduoes bad effects on ,wirk- 
ing. 

To tnke of thaaa defects It was decided to hav® an 
©bjsotiv® typ® test with imiltlpl® choice items, beoaua® wultiple 
choice i.tOMS ST'S such thnts 

(i) A relatively large nuraber of items can b® answered 
in a giwn length of testing tirw, 

(il) They ojsac be used for testing a wide variaty of 
objsctliws, 

they oroyMa less opportunity for bluffing, 

(Iv) Th» difficulty level is related to th® stea as well as the 
choice of <liotractora prsaanted wd.th the ri^t answer,and 




! 6 J 


{v) fhey can be jfcored ^ulokly md with high d®gres 
of oojBotilTri. by. 

Corttent s Sy^lwbas in Arlthi'aetic for th® middle olassso^ as prescribed 
ty the Dirr-'ci.or®t3 of SJduo'-ti.onj yelM id-fchln th® delSMtatlone 
ns given e*.-r31ar C3eetion I, C,3) inc3iides th© foi.lo'wlng topicas 
(i) Fractions - CorniBon and heclwal 
{ii; ft-vcrag'® 

(lii) Ratio, {'roportion sad IVoriorti-orml Division 
(iv) Percentrg® 

(v) IntoTcst «* diTw>le and Comi)rinnci 
(vt) *'r ©0 

(vil) !'roflt njid 1,008 
(viil) t.V.jT3ara"root 
fix) hartnorship 

(x) fits® e*id Diatmioe, Tim and 1/orh snd Work and t'agss 
(xi) l-ttxtMr© 

(xii) faxes, Family Budget, Daving^Bank Acooiuit. 

3« Students of IX grad® stubs'" ffetliemtloa in Ignglish laedltwo, let, 

th© opinion of the toaehsrs consulted on t-iis issue was that the test 
should be in Hindi bsoams® th® stiidonta fidght not be able to under- 
stend the English version having rend only a little in this widlua 
by th© proposed titw for test -adwlnlstratlon. 
teBbgr...of .Items i It is certainly tru® that a rslatiwly ^g® mirater 
of quesidoas in the test gives wide owsreg® to the topics taught, 

Yet on praotJoel considerations lilts th@ tia® that could be isad® 
available, it ws decided to include ojnly 50 qucaticM in th® wo- 
posed test* 



5, liehaYloral Gtengoas Is lies bssn pointed out arrlisrs the atudjr mn 


restrieted to two oTsjectiwa only, toiowlodg© and atiplio'itioa* 

Those objactiirea ar« quit® broad and InexulJclt m th«y 

It waa, therefore, n^'oesmty th:ib thss® wer® ^'speoifiad in torms of 

oxp.ootod chOT:;oa in the studont’o thisTcrlsig, feeling and dolo^. ftuch 

a m^seifiofttlon of behavioral oubauuea onabloa d-iveloping' tsists 

mre coja-reitonsivsiy thus ORsoring coiapioto achioTOwent of the 
•] 

ob;Jactive In Vj.ew. *’ 

Tha beJuiviorol changes related to these two object !vbs ar®, in 
general, us follows? 

"The st’jdont 

(i) rsoogniwa t'^r^a, frctc, octncepta, pwcaBtiea aM relationshJpsj 
(ii) roealla tojwaa, facts, etc.} 

(131'^ detects errors In statetients, deflRitlons, ate.; 

(Iv) veoosniaoa tdr^as, facts, otc* wlwn illuatrrfcKd In a new wny; 

(r) discriminatea betvwon closely rsla'cod procesaes} 

(vl) r©fT« 0 ©nts syfflboliofilly the TcrbaJlsfid statoriwinte} 

(vil) explains sywbolio repreuentation which involves (a) intorprota*^ 
tion of formula© and (b) interdsoondenc® bstwoen wiablos in a 
fowBula; 

(vili) wM^dbs stops properly in solving problems; 

(lx) drw infewaces from given etat@ss©nts rerresontit:^ certain 
situational 

(x) arrives at a^oroxlmt© answers in familiar situf^tlonj 


1. tgyplration 3n '^ip.thematl.es . DlrBotorate of Iictenslon PrograwMs 

for Secondary Etueatioa, i\>itional Council of Eduoatioml Raaoaroh and fining, 
Kev Delhi, 1962, pp. 



(xl) (a.) woogniaes tAgthar or not inforwtlott la suffl- 

aJcrjt for a T*robl«iii, 

(b) pioks wr- only th© ralsvant inforsnri lonj 
(»li) af>lvoa proV'iocis rsprasentad in m unfaMllrr Wfiy,”"* 

At;oly{ds ox' x>m c'or any 0VfH3u''tion nroprarowj it ia nccassary 

to kno-( tlio “htjan taught, ^'or thia piirj)oa©j, 

o/ tho t'.cv'tbookB praaoriboid for tfie t'u'aa grridaa (vi~viii) 
m)3 ca'Ti^'d out w nt tlio t'or^ea^ f-'cta, f-rooesisoa ‘‘nd relation** 
ri'lpB :. CTolvad, Tula Is plf-'ood in the appsndsa asotion, 

Preparing the 0‘©at 

Itora 'driting j 4botit 200 iten® wax'® written keepiuf In vie^j- th® learning 
exnnrieneea aa pointed out earlier fiUd tht* onalysls of th® content. 
These vNr® 'ToctJ.fied wher® nt^msaBX^' after soovjng tho oidnlon of 
toaehora about their staltaMlity on the 11, ht of the s^srllakis and 
finally a sot of 69 Iteiss waa selected out of 200 to tried out. 

Try Outs Hfndl ■rorsion of thea® 89 ite’HB (me Appendix), groui»d 
topiowisQ, waa adiainlatered to a group of 45 stndant® of IX grade 
of a Gov->rni!Bnt Higher Secondary School, Thes® students had 
offered I’ighor 'Inthorafttios, 

IIo practice itaasa wars included but to acquaint the students 
with the type of question, tm ©xeereises related to a very si'ri’pl® 
flituition war® aolywd on th® blackboard explaining the mj they 
jsdght nroeeod. 


1, •o................. uvalaatlon in MEthamatlas . pireotorat* of Extension 

Pi'Ograwaes for Sgeondaiy hducation, i-ntional lounoll of Educational 
tesearoh and Tralnirw;, Itew Belhi, 1962, pp» 
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I Jo w® tiimd for thin toot tecawse thl® tty 

O'.ft mm *:ainly td’ne*’ at 
(!) dls3':>TO3-4n0 lpj3,"nc>f;e dlfficn^.ty 
fix) hRVin*; .so"!© idro '»'boat th#^ R/spro’rt’wte tin» 
nf=iedod .tnd 

(iiJ) ftelbing roaponaos for ifcera ^’I'slysJ.s. 
tfingi, '".orrect vmporiBQ on an it®Tn waa riven ftsll ©core (»1) and 
wrong r-^spo^'an or non-response mB Bcored as aero* It Tsoy to 
pointed out fe-e tirt ciuentdons /,0 and 87 W5>© rejoctad from mj 
x^rthar 0 -n3idore-.ti,on lecw’se 

' .1} u^istiofi 40 C'jntalned & mistnVo in oirn which sowbow 
wont overlooked 


(ii) ,>’n!jtion 87 rlid nrjt ormtnin any rifht answer;, another 
mlswiko on bho port of the investigator 
b til® basis of those scores tha students wer© divided into 
throe gr-aps - tije high achievers (12), the ’iiiddl® ones (21)5 md 






^3 ao j- 

ai'isfievers b’t tli® high acMev- ra* The ef(-'ectlvensas of 
«. olstfaotor can be assaaso^ comoarini? ths niirabur of Mph 
aabi^v.-sv® nni low achievers ssiectiDg it, 

Tbo >i3lsori™i?natoi:y inddcos for ench item w-sr© eE^onloted 
\rj rafsrri n£f tlie proportion eorreot In the tw groups of 

high anrl lou !?ohieV'?rs as ivseribad o^>ri3.>r, These nronor-” 

1 

tions were raferrod to ".‘larnor’s Ghari’' for getting th© 
n voroKiJSi'it® indices of diserin'-nation* 

The difficulty value of each item was calculated, 
difficulty vcO.u® for an item being dnfined aa te© fsrofjortlon 
o'T I'wowuaus M'ong on tiie Item. Thy discritninatori'" index 
and tha dii'fivalue for each item 1 b riven in table 1 
of the Appendix. 

The responses .from th© two groiips of high achievors eM 
low aohiev-rs to ■oha four dlstrsctors of ?in item wsi*® nlao 
studied for eeoh item to see how the distraotors wrai© T-r)r1d.ng, 
T!inse hs've b'^en given in table II of the apuendix. 

5fc '-'election of tlia final 5Ci items a On 'Uie basis of th© above 

conuider-ition nnd the weighing® to I® given to tha topics 
a final sot of 50 items was aelectad. It be pointed out 
thjit SOTO of th© itema ^ilch stood rejected otherwise were 
included after certain rfiodlflowtions because of the wightag© 
of ths topic and th© in^ortano© of oonoepta oatrlod fey them* 

Th® dsoiaion taken on each of th© Items is given in table I 
of th® A.'jpsndiac, 


I, Harper, 1 Mwin Jr. i et al, ItmJniLlyaijLjaiiagfc -.iM,. laategtlOM , 2 nd 
Ravlaed Uditloai Dclhl-oj Manaeayan, 1962* 
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It nay b& jwntiomd tJial;; ae a rsault of tMs soreeniag ao 
Iteii OB »r'.*'J.ctioo® wfts j'atainsd, 

C, AdGlBlstra'fcioa 

These §0 vsm rsoi'i-anged so as to tefi?© m ifcsa 
followed ly another frojn ® di-ffoi'ent toeio, Jr Ita final 
fortn bh>=i teat wr-s sdnioiotored t>) tlx aali.joofcs under pt'-dy, 
tha oroc-il if»"' for otk'U.aisberlng lalng tua «g thtit for 

try-out. 

TU'S eliottod for thcsec W ileraa -Mufj l-^r houre. T'-Ia 
wna Cl aside.red sufficient aa tho aror''r-o ti’a; for 8C' lte»r, 

«'t tkj tfy-out teat ws about S;’ hours. 

R* Qmlm 

Since the fclm for the fiml test ms flxedj, it tori a 
cortn'n dle’.nent of sj’jood, Tha soorixig (B,tti-*rn was, howsvar, 
I'ept thB aatacijVln, 1 for a corraot resn.^nse and zaro for u 
wrnng h enuso .i5r« t-mn 90 of the aturiants did raaoh the 
43th qiination tfms reflecting teat the tin® a] lotted wia 
suffieiont for th® test and tent a mn~regpona« oould 1» 
aonsiiiorsd ns inabilii^ to git at tho remit. 

Y,' y for this tost is rlaasd at page of th® Appendi-x, 


. ..... 

T Institute of Bducation 

LIBRARY <% DOCUMENTATION 
Unit (N.C.E.R.T.) 

Acc. No.UflTrV" 


• * • 





rrcasant - ?tlon of Bata 


Tue r&sponfti^e of nhai studBiits on all items tevB b‘=ii'm presented in 
bn.blc III of the app^endSK, lt> this table, 4, B, C, D -;‘».prea©nt the 
foiir alternatiTOs for er.ch utestdon, Th© non-j.’oaDons©® have baert 
li.itod under taw ca 

(■5) fl^ for non-roBponBs at a particular question V^en some 
queatitms after that Jmiv© been attew; .T.ed, 

(ii) II 2 for non-res;ons© «t «, question no question after 

that hfia Inon 6tf.-eraot®d.» This table was used for ri©ts’!ding 
about uh?i aooring pattern «.© •mentioned oarli jr. It vas 
also used for caloulatdng the difficulty value of each 
question, Tfibl© IV in the Appendix fjives difficulty 

•tfaluoB -whereas Table 7 give© ih© fr©q>'©nor/ d1 stri.'bntlon of 
these {’iffic.’lty values, 

Tiiblo Vi j:ives -aT;© ft-eqwncy fi atribn'tlono of ©cons for 
all the 11 groups and jilso for thd total stitdants x’jad&r atiidy. 
This ws used for ooni])!ring th© ncJiievomenta and trying to '.-et 
at ao!;K' gojierwl trend In performances. 
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Seiotion IV 


Analyaia and IntarprstRtion 


1« Rallatellfev 

f'fethO'is A sample of 31 answer sheets was seleotsd 
rando’.iy from all tha 11 groups ly using table of random 
nurabera, Scores of each individual on odd and even items 
war© ob*,ained from ttoso answr sheets* This correlation 
between tii© acoraa calculated by produot~Triomont ‘■«thod w»® 

,80. Tha mliabilitiy of the v^iol© testjty use of Spearman 
Rrown’a nropheey formula, was found to ba ,89» 

Kuder-Riohardson Portaulas This reliability co-efficient provides 
a wasur® of internal oonslatenoy of a test. This co¬ 
efficient was ,81, 

In view of ttooa two co-sfficicnts the tost my be oonaiderad as 
reliable. 

Validity 

The validity of this teat cauM not b® assessed by corrslatiag 
scores vd.th fneaaures on a standard criterion as no such criterion was 
available, 

Tho tsst could, however, be considered valid as regards content 
beoaua®, as pointed out earlier, the items were written keeping the 
analysis of the three textbooks in view. This validity is, however, 
in a llmitad sense only as with short test such as th® on® developed, 
it la generally not possible to avaluata all the topic® In their 
totality-concepts, 

3« Mffloulty of the Test 

Th® average difficulty valu® of th® teat as calculated from table 
in the Appendix is *69 which n^sns that 69? of th® students have not 


IV 




Thia isadiaat'?® that foj? the group of atudants undar abidy, 
the toet was aom0-wli*7.t difficulta 
/'•'bout Fepformanees i 

To bevo aom inoAght into the level of prepnredness of the studeataj 
six ooMpariaouB wars carried out aa fo‘'loa'?sj 
f 1) Bojrs Ys» Girls 

I'li) niffhep Jfethe^Mtioa Ptadents vs. Lower WatheBati-OB Student® 

I'ill) Boys with !Jlgh®r ''■athefnatios va, Tk)ys with. Lowr Mathsmatloa 
(iv) Girla with Higher Ifethematioa vhb Girls with Lower ftothemtics 


(v) Boys with 'lighar T'atheraatioa vs. Girls with '?3gher ■'^thwtan.tios 
fvl) Boys with I,ower ’'faths'matios vs. Girls i;7ith Low«?r f%th®matio8. 
The statistical hypothesis tested in each case wns thet ”the two 





(11) For all other oosiparisoftst 

/■" n - 

standard error = // ®1 ^2^ 1 

V / 

i^ar® and are th® two sampl® Bda»a and and 
ar© th® two variances. 

The jwil hypotheses in each case was 3»®j®oted at .01 level of 
slgnlfleano®, (See Appendix for ©Jcact figures). 

Th© students under study, therefor®, reveal that (i) Boys ara 
better prepared than girls, this observatlan also being true In both 
the oourse® - ’Mpher mhematies end Lower Matheaatlos, and (ii) th® 
students who offer Higher Mathanatlcs are better prepared than those 
with Low'r Matheiaatios, 

The general trend of parformno® talght, tharafora, te taken nsj 
i) Bays (Higher ^thsantioa) doing better tlmn Boys (Lowar 
Mathew ties) 

/ 

11) Girls (Higher Mathemtios) doing batter than Girls ( Lower 


ill) Boys (Higher Hathematios) doing better tiiaa Girls (Higher 


iv) Boys (Lower Mathematios) doing better than Girls (Lower 
Matheaaties), 


Weakness 


This disousBloa about waakne&aea Is baaed on table ?1I in the 
Appendl® which Aows questions along with their dlffioulty values grouped 

under oertain topdos and bshavioura, 

Ih. tv.l« botavloral ohatij.. la . ,tua,Bt rtlo poa<».«,. 'Sa^ag.- 

Of . particular tcplc cM o«. -App^ that Jmcwlcdea to Cimnat dtuatlom 
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5. Hw ®ltuatloii@s Th® studant 

(1) raoognis©® terms, faots, ©to. iduen illustratad in m 
mv and 

(ii) solTOs problerag rapresentsd in an unfaiaillsr •way. 

'Jople® also were grouped to reduce them to seven categories so 
that topics visioh ar® siiaHar as regards soma major concept fall in a 
partioular category, thea© categories are as followst 

1, Praetlona » cotapnoa and decimal fraction end aqunr® root, 

2, Interest « simple and o.^n^ound Intorast, 

3, Percentage - percentage, profit end loss and taxes 

4, Ratio-Proportion - Ratio and proportion, 

proportional division, 
partnership, 

D±5cture, 

5, Tims and Work » IIjbs and work, tin® and diatance and work and wages, • 

6, Average. 

7, Area. 

Each question was exaidaed to get at the topics and behaviors wlated to 

it for allotting it to a certain cell of th® table , 3o» of the questions 

because ttmy seem to involve mm than on® function, 
appear in aore t^ian on® oell^ Thss® have baen starred, i^uestlon 15 couJ.d not 

be olaao.tfied and does not appear in th® table, 

This classification depended on investigator's own disoretioa and another 

person might have made a different classification, Th* averag® dlffimilty 

value for each cell appears at ti» right hand bottoa oorntr of that o»ll* The 

average difficulty value for a’ particular topic category and for a |»rti®ular 

behaviour oatfgory ha® tem glv®n in ths smrglns. 







(ii) qii®atlonis) pertaining to 'Tias and Work’ category are the easiost^ 
those related to Interest, Area and Averagaa are of about the 



(if) in Ratio and Proportion, students had poor achleveiient la qtwstlons 
related to all aapeota except ’’Symboll© aepreawtatLott” \Meh did 
not ,htve any q»»®tlon. 





















Seoidon V 

BUlliWr..«?i,^geflUone for Further 

■Pha findings of the etady ooxild ba suy-tMTiaed a® follows* 

(i) Boya art bettot preptrtd than Girls, this telng also trus for the 
two courses in Mathemtios considered separately, 

(11) Questions in 'Faiiliar Situations• and 'Knowledge’ aspects of 

teaching Itethe^tios ppOHont relatively leas difficulty than otter 
aspects, 

(ill) The topic 'Tia© and Work' seems to be rather easy and may have Wen 
dealt with in detail, 

Iv) Topic categories 'Interest', 'Percentages' and 'Ratio and Proportion' 
r'lquire immsdiete attention Wcaus® about 3 / 4 th 0 of th® students w® 
failing in questions related to these, 

llBEga,^ag9g.i, 

(1) It will to desirable to analyse lii® diatraotors of evsiy question to 

get at th® concepts in each topic that are not clear to the students* 

This would help th® teachers in taking car© of these dlffioult oon- 

in 

oepts in ©very topic rather than wasting tliw/disoiiising the topic 
M a whole, 

(ii) A study aWut th® ijosaible methods of teaching Heth®»»tlo» effectively 
cottld go a long w<^ In Ijnprovewnt of Instruction at a time lAen m 
art trying to change our edueational systw and when so may ©dwjaif* 
tional »fpr»s tr® in th® process, 

{ill} Th® reasons as to why the Girl students are not at par wltAi hoys need 
to W looted into I 
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AilALYaiti OF TliKT BOOKS 
TOPIC? yjjg.TTms 

Xfinaa.®*” Vulf.ur OI* |)s»per and Improperj simple and 

coBiplexj and continued nmeatetor^ denoBlnator. | Mixed 
mm'lser, Pnre nwmberj concrete ouantityj simplest form 
of n fraction. 

ikfiAg,j«JiaaA33i£ L..md.J^ ..viii.<ai_the_s.indent .ghoiild mdor - 

(1) Of tic two proper fr-^ctlons, tho one hr.ylni? 
p,ropter mmerator is rr©' tor than the othtjr provided 
there donominatora are s-'ine, 

Cll) i'ha numerators hoin/ oonal, one with lesser 
denominator is rrQ'*,tc3r than the other. 

(ill) liultlplyinr, a fraction hy a proper fraction 
reduces its value. 

(iv) Division of a fraction by a proper fraction 
lncrens«'s its Vnlue. 

I (v) The Value of n fraction is not docreased if 
its niunerator And denominator aro simultaneously' 
di'’'ic!ed by (or multiplied by) the same number or 
fraction. 

(vi) An improjser fmctlon can always be expressed 
as a mixed number. 

<vll)Addlnp(subt3!actinr) equal quantities from the 
nuaorator and denominator of the fraction changes 
its value. 

(vlll) a. Pure no x Pure no =* Pure no 

b« Pur© no x concrete quantity « Concrete quantity 

c« Concrete quantity x Concrete quantity 
meaningless. 

(ix) a. Pure no ^ Pure no. »* Pure no. 

b. Concrete quantity j*. Pur® So.saConcrote quantity 

» 



c* Concrete aunntltj ^ Concrete au?5ntity " Pure Number 

d® Pure Ntutibor r-Concrete cuantit/ Is meaninfless 
Processefl ii-^ (l) Conversion of a miited number Into fraction® 

(II) Conversslon of an topropor fraction into a 
nixed number, 

(III) Simplification of continued fraction* 

(iv) Gmverslon of a fraction into a continued 
frs\ction, 

(v) deduction of a fraction to li,s lowest form# 

(vi) Kxpresslon of a cunntlty in terms of another 
cunntlty of a similar unit, 

(vil) & G*C,M, of frPGtion,s, 

(vlli) Colvinr and slmplifyinn t)ie problems on 
fractions• 

(lx) Prablems based on concept of fraction as 
related to other matjiods* 


TOPIC; - DECIMAL FiiACTIONS 
Toms I* Whole number^ Decimal fraction Local Value 
Facts. and .GemmIlz.:Jiiflii-3^1ch...th.c^tiaden 

Kovlnr' declmnl point to right by one place 
is equal to the multiplication by 10| by 2 


eoual to product by 100 and so on# 

(il) Similarly the process of division by 10 is 







(i) r^very ntunbtsr or fraction is tho sanare root of 
Its o\^n. sminrot 

Cii) If a number consists of Sn or 2n-l difltSs its 
scuars root has n nifits, 

(ill) Tho SDuaro root of a proper fraction is greater 
than tho fraction itaolf, 

(It) Tho spuare root of a fraction is acjval to tha 
square root of the numeroter dl-'-ided by the 
souarc root of tho denosdnator, 

(t) If tliQ process of division Is to be used for 
calculati m of the square root, the pairing 
is done from right to left for whole numbers 
and from left to right £or deciiroals* 

(vi) b'minre root of a number when split up into 
factors is equal to the product of factors 
v;hich occur twice* 

(vli) Oqmre root of cmcrete quantities has no mtanlng* 
(vili) Square root of quantities expressed in area ■mlt® 
Is in units of measure®wt* 

1* Calculation of square roots by factors m6. by division 
method* 

2» Application to area of square figures. 







I’ermss Average 




Processe 


(1) It is c?’lculated by adfllnr all the values and 
dl^ddin^: the sum by the number of values» 

(il) It has no sense IP esch member is not of the 
same type, 

(Hi) It lies between the lowest and tt'O hir.hest value, 
(Iv) Addition of q, value smaller in maphitude than the 
average of vnlues alrendy observed decreases the 
mafnltuda of average and its subtraction Increases 
the average, Hc'^erse happens for those processes 
with greater values, 

(1) Calculation of Average 

(il) Increasing or decreasing tho values and finding 
out the new average, 


TOPIS* MTIO, PKOPOMTIOfl AND PhOPOHTIOMI. 

' " DIVIS;IM , 

Terms s Hatlo* fraction, number, numerator and dinominator, 

terms of the ratio, Antecedent and consaouent terms, 
simple proportion, iSxtremes and Menn®, Direct Propor¬ 
tion, Indirect proportion or Inverse proportion, Compound 
proportlon^value of a ratio, 
facte,. Meaning and Gene ralizatim which 

(i) Katio is expressed cmly when the two quantities are 
of the same type, 

(li) fatlo can be expressed In two ouantitiaa only when 
they have bean converted In the sam® units* 




(iii) llliu value of a ra.tio dapends upon their 

quantity not cn the types of the tarns 
involved. 

Civ) It ia a ntaaber (a whole number ox a fraction) 

(v) If the tetris of a ratio he multiplied or 
divided by eoual numbor, its value does not 
ch>^nre, 

(vl) In simple proportionj tho 1st two toms 

aro in thu snjiiu order as the Pnd set of teras 
as regards their maf:nitude, 

(vii) '"he product of extremes io equal to the 
product of ms.-ns, 

(viii)'iho four terms involved noud not be of the same 
cfiterory, Vjhat Is necessrry is thnt the tipst 
two terms be of the srme ca tenor/ and the other 
two of the same type, 

(i) Expressing one ounntlty as a ratio of the other 
quantity of the same type. 

(ii) Arranginr: two or more ratloes in asaendinp, or 
des .ndinp order, 

(ill) Calculation of the missing term in a proportion 
(Iv) Solving related problems, 

(i) Product of Extremes « Product of means 



(1) It is a fraction with denominator as equal to 
100 , 





(ii) Th@ niMeiator of a fryxction whose dononinator 
is 100 is ■value of that fraction in percontagee 
(ill) I’o cowTort one (mntity Juto a percent fom 
of another quantity of similar naturoj it Is nec©- 
ssTiy ■that hoth should be of the same dimension 
(unit), 

(1y) a fraction for beinr converted into percontape 
Is multiplie.' by 100 and expressed as percentage. 

Cv) Ttiis being a process involving fracHona and 
decimal flections, their laws are* also applicable to 
this concept. 

■gxo.ce^ses?.-" <i) Convertlm of fracWons and decimal fractions 
as percentage and vlce-versn» 

(il) axpresslng one quantity as a percentage of 
another of similar nature. 

(iii) Comtnisslonsj Insurancs, Taxes, are other topics 
diructl?/- based can it., of these, commission and 

Brokerage are two similar teims with tiie exceptlo- 
that brokarngo is le'vlsd from bo’th the parties«i»e. 
that purchases and that which sails. 

Idea of Taxes involves the idea of gross Inccra®, 
nett income and tax. The relation for this being 
(Tross Income » lett. Income -t XaX# 

Cost price, sellinr, Price, Profit, loss. 
l^t&Ojan.iM__Md_GQiier.aliaa.ti.(m..„whi the stude nt shQia.l.Mda,raj^pd. 
(1) In case of gain, S.P. is greater than the 
cost price* 



(ii) In cas© of loesj seUinf: price la Isss than th© cost price, 
(ill) Profit or loss Is always considered on the Cost Pr3.G@ 

(It) In several transactions j the Selling Price of me 
object gold by first person Is the Cost Price of mat object 
for the second and so on, 

(i) Given Uie Coat Price and Selling Price to find the gain 
or loss percont. 

(11) Given thu Cost Pi’lco and Gain or Loss percent^ to find 
the Selling Price, 

(lii) Given the Selling Price and. Profit or Loss percent 
to find the Cost Prlne, 

Mlati.Qns % - 

For Profit s « 

(I) Profit a Sollinr Price - Cost Price 

(II) Selling Price » Cost Price + Profit. 

(lii) Cost Price a Selling Pi’ice-Profit 

For Losa«“ 

(1) Loss a Cost Price-Selling Price 
(il) Selling Prleea Coot Price-Loss 
(ill) Cost Price = Selling Price •*- Loss 

ions* MLgLa iNYBdasT 

JaiSLs«- 

Amoontj Principal, Hnte, Time, Interest, 

wKlch.the stndentB 

Cl) The Interest is proportional to (1) me time for whi^ 
the money is lent and also <li) to the money lent 
the (ill) rata levied, ''f':- 







(11) ‘j-ho intoroi?!". thronf.''h various yorirs for which the iBon@y 
Is In use^ remains the same, 

(ill) i-he amo int is al^fa 7 s froater lhan the princi-ml«, 

(Iv) The prlnclpRl ramlns unaihanj^ed. throw,s'howt the tr^ns- 




action« 

Ct) 'i-liQ mto c^'inrfred Is per unit of raoney l©nt|is expressed 
in units of time also* 

(vl) The rate anf time should be broi?gh.t to the s-ne units 
as in the prohlem before apolylnr, the r-jlation I'or caLeulatinf, 
the interest or for other related problems* 


(I) Calculation of Interest nlven Principalj Time and Bat© 

(II) Inverse problems* 

(i) Interest =« P x ■,T x. R if Hat© is in ^ per year and Time 

100 

Is in yenra* And tho three relations based on Invors© 
processes » 


C.Q11PMR.Xi'IIMST 

Te.msJ- 

Compound Interest, Amount, Principal, Time, Rate 

(I) In problems involyiti£ Uie concept of compound interest, 
interest for any year Is greater than the interost of the 
proeedinr. year, other things remaining the same* 

(II) Amount at th© end of first year is the principal for tl^o 
second year and so on if amounts at succ®ssl\#iff year end anS^to 
be calculated* 




(Ill) For a sartlcular transaction, the Compomc’ Interest la 
r«:.tcr than Staple Intorcst, other thtaRs rmatatog 

the snne* These two are same for the 1st year* 

(iv) FrohloBB related to Compomd Interest can he attaoHed 
In 'Ihe follovltif ways “by 

Ca) I'he use of tho fomula 

(h) Calculating Interosts for every year 
separ^itely. 

In the second case, tho tot'tl of the Interests 
Is acunl to the total Compound In toresfc, 

(v) The form.ula as referred to (iv) a can be used only 
when the time Is in complete years* 

(t 1) The formula or the second metS'iod is used effectively 
for cs.sea which involve consideration of deals at intervals 
other than the ye^'r, by reduclnp the rate proporticmiateXy 
and expressinr the time (total) in those intervals* 

(vll) fti,8 problems relating to population growth, and wear and 
tear of the machinery involvlnr a fixed Investment are based 
on tho concept of the Compound Interest* 

(i) CaXciaation of Compound Interest given Principal 
Rate and Tims* 

(ii) Inverse problems on the above* 




(1) Amount ® Principal( Rate ) 

100 


Tim© 


(11) Amounts Principal + interests during the 

vaxlous years* 






Cl) For slrple partnership^ tii.G profit is to b© 
dlstrlbiitert In proportion of their respectiv® invest* 
mont* Accordingly, it follows that t^e tttoro the 
tovestneni, the ®or® tho profit, 

(II) In compom''’’ partnership tirao of investment 
of money varies from person to porsm# 

(III) For compownd partnership, the profit is to be 
distributed in tho ratio of the InvestBionte which 
V 70 uld, when utlllaed for one month, will ociuallso the 
niven investments for vnryinr:, parleys. 

(Iv) iho active pj»rtn 0 r®s pay or additional ahai*e Is 
deducted first from the total profit* 

laaa*" 

(i) Calciilatlon £ individual shares In tho prof3,t in. both 
tJio sltimtlons. 

(11) Pro^ileas on eattle-grasslnp; which Involve the same 
princlimls* 

(ill) Calcnl' tlon of values of machinery after reduc* 
tlon due to wear and tear. 

TOPlCl KIXWBB 


Tmwl - HlXtui, 





Ci) Two or raoro quantities of different prices ar© 
failed In certsdn ratio and the price of mixture 
per wiit of weight or measurement is mid™w^y hetween 
the two individual rates* 

Cli) then tln*ee or more ounntll.ies are mixed to piv© 
a mixture of certain rate, the ratio® in which they 
can he mixed, are infinite* 

(ill) fo-r havln;' a mixture of certain rate, It is 
necessary th-'t one of tho two cuantllies b© o‘' a rat® 
higher than the mixture and on© of the lower rat®B 

(i) Finding the price of mixture* 

(11) To find tho ratio of tho quantities mixed, their 
individual rates and the rate of mixture being glvon* 
(ill) Flndlnr the r?itio for mixing for a certain fixed 
profit* 

MLatAiOiM* ~ 

Total price of mixture 

58 Total of prices of the things mixed* 






Distance, Time, Speed, Bolative motion. 
iricier.qt,?..n d. 

(1) Speed Is the dlsteinee covered by the moving body 


in unit of time* 


(ii) Any unit of measuremmt and any unita of time can be 
used to represent the speed. 



(±11) Distance covoreA liy a train for crossinp a 
brldre or tunnal is ©qual to t^ie lenpth of the 
train togatiior with tho length of the bridge 

(v) Lelaiiv© motion wiien tv?o objects are moulnf 
in the some direction is tho difference of the 
speeds of the two objects. 

(’yfl.) liolativQ motion when two objects are movlnr in 
opposite directions is tiie sum of the two speeds « 

(yII) Dio tones covaredj rtndor the of fact of relative 
motion I wh<ai somebody In &i\€ of tho trains sees the otber 
train crossinp him, is tho length of tha trains crossing 
him. 

Cviii) Iho moving v/atar helps in fnst motion whan we 
sow along it, pnd restricts motion If w® row against 
it. 

IMU 

(i) Calcnlatlon of speed, time or distsmee trswelled. 

Cll) Ctmversion of speed from me mit to another. 

.ona i* 

(1) Distance « Speed X Tim® 

(ii) Speed » Dlstanee/I'lme 
(111) Tim© a Distance/Speed 

(Iv) Speed up the river*# Speed of object-speed of river 



JlMsxa:teM 


(i) For a partscixLar person, less work tnkes lesser 
tifflo anf' Tlce-versa* 

(li) If two or more persons are put at a particular work, 
they take lesser time as compared to a single person# 

(111) One days work of a particular person is equal 
to the inverse of the number of days in ■^lich the work 
cm be don© by that person# 

(Iv) V/agee between different persons doinc a particular 
work are distributed in the x*atio of the total work done 
by each. 

(v) Ihe work dene by each if everybody works for the 
Sam© nximber of days, is proportioned to their one day’s 
work, 

(vi) If persems of eoual efficiency be employed for a job, 
the wages are distributed In the number of days each puts 
In, 


(l) to calculate the time in which work can be don© 
by two or more persons j their respective times 
are frlven. 

(li) Inverse processes to the above wherein w© are 
repiiired to cnlcuLata the tdine l!3iat will be taken by 
one person or more ^tdien sufficient releTant data is 
Riven. 

(Hi) To dlyid© the given total wages in the proper 
shares i*@. proportion of woxk done or proportions of 
one day's work. 





(I) In simple prr^cticQ we are to ftatl the cort of an 
exact no. of items nt a ^Ivon rate# 

(II) 3h compound practice^ we are required to calculate 
the cost etc# of a mixed (pantity at a rate which also 
reserahlea a mixed quantity of another nature# 


(1) To find the cost gf certj^ln quantities (simple 
or mixed) at a glv^ rate (simple or mixed) 

(ii) Tills nlso involves tli© Idea of sub-multlplea or 
of a quantity bains', a certain fraction of another# 
(ill) This also involves Knowledge of the metejdc 




Cl) Tho area of a roctan^lo is thy product of lenf^th 
and breadth of the rectangle* 

(li) The above rule is applicable only ^hon the length 
and breadth have been expressed in same units* 

(lii) Fencing a field Involves tho idea of perimoter 
whereas cnai^otlnf: etc. of area* 

(Iv) llh© area is expressed in terris of units of area 
which is quite different from the units of length* 
LSSM- 

(1) Calculation of area 

(ii) Inverse problems based on above. 

(lii) CaXcuXation of cost of fencing, matting etc* 

(Iv) Calculation of perimeter etc* 



Area « Length x breadth 


Area of Four Walls =« 2( Length + r;readth)x Height* 



Incomo Tax, Sales Tax, Entertainment Tax, 
Professional Tax, Octroi, House Tax etc* 

JiejiTijbfig and Generalization which the students should 

(I) IhcGK!© we get (Nett* income) is after the 
deductlOT. of Income Tax* 

(II) While purchasing things, what w© pay includes 
the dost of '& 1 © things and the Sales IVx* 




(ill) Wifit we pay for a cinema ticket includes 
the Tax pIsoj presenf,y this bein;^’; 2B% for Delhi# 

■flila is charged on ihe actual price of ticket# 

(Iv) Deduction on income T.,x are allowed to an 
totent of ’ith of the salary, tti:e maximiun amount 
on wh3 di such deduction arc allowed belnp Ks,2000, 
in case a pei’son pays any premium, othewiso this 
deduction is in proportion of the amotmt of 
promluii and the total income. 

Cy) From Incoines arisinr out of assets like 
saving deposits and national saving certificates, 
no Income Tax Is levied# 

1 tela tic'll ship t *• 

Processess- Calculation of value of Taxes and th© 
rolated inverse problems* 

yOPIC i Bkymi ACCDMX,AaD.,.fciu^H.. ,.£mi£IgA2M 

.Termst Saving Bank Account, Deposit, Passbook, with¬ 

draw, Interest, Hate of interest, National Saving 
Certificato 

Facts* 

(i) Any body can open an account in the post office 
either individually or jointly in the name of two 
persons« 

(11) To get an. account open in a Post Office, it is 
necessary to deposit Bs*S atleaat# 

(ill) Individual accounts can be accumulated up to m 
extent of Hs,lB,000/- and Joint accounts up to an ex twit 
of Es#30,000/- 




Civ) Withdraws can b« mad© twlco a weak only”} the 
aE'iCnmt of total withdraw not excoedlnf. BswlOOO/-, 

C’f) On iTirtlvldual account the rate of Interest for 
first lts*10000 la 3;^ and cai joint accounts the rat® 
is 3^ on first Hs.?0,000/-, 

(vi) ihe interest is calculated on the least amount 
of a month standinr between 4th and last day of the 
month* 

(vil)lf the account In any month falls below lha 
limit of hs,?6A the interest is not paid on this 
sum. 

Cvlii) If the interest amounts to less than Ks.OO.SO nP. 
in any year, the Interest is not added to the account, 
(lx) IS years national-Savin Certifier tes are of the 
value of lia. 5, 10, 60, 100, 600, 1000, 6000* 

Cx) 100 rupees certificate after 3? years accumulates 
to ris*166, Best of tho certlfic'tes also aocumulat® 
to ih® amoxint in this ratio* 

(xl) An individual can purchase the certiflcatas worth 
Hs,26,000/- at the most and the two persona jointly 
can purchase these certificates worth Hs,60,000/-* 

(xli) National Savins Certificates can be encashed 
after on© year, 

Calculatlcm of amount atandlnr, at the credit of a per¬ 
sons, when deposits are made and also withfirawjj at any 
interval of time. 




(i) 111© budget is distributed over all tbe necessities 
of life including entortalntment and luxury* 

(li) Fnwilios having r,ood inconios can nanage to spend 
laora on items such as entertainment, clothing and luxery* 
(lil) With the increase of the number of parsons in a 
family, expenditure on boardinr, educ'ition and clothing 
incranscs* 



(vl) For family of same sisse, the fact due to location la 
there !«©* familios in rural areas ca^ manage ¥lth lesatr 
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